Immunohistochemical localization of cannabinoid type 1 and vanilloid transient receptor potential vanilloid type 1 receptors in the mouse brain.
Cannabinoid type 1 receptors and transient receptor potential vanilloid type 1 channels have been proposed to act as metabotropic and ionotropic receptors, respectively, for two classes of endogenous polyunsaturated fatty acid amides, the acylethanolamides and the acyldopamides. Furthermore, we and others have shown that functional crosstalk occurs between these two receptors when they are expressed in the same cell. Although demonstrated in sensory neurons of the dorsal root ganglia, spinal cord and myenteric neurons, co-expression of cannabinoid type 1 and transient receptor potential vanilloid type 1 has not yet been studied in the brain. In the present study, we addressed this issue by using commercially available specific antibodies whose specificity was confirmed by data obtained with brains from cannabinoid type 1(-/-) and transient receptor potential vanilloid type 1(-/-) mice. Double cannabinoid type 1/transient receptor potential vanilloid type 1 immunofluorescence and single cannabinoid type 1 or transient receptor potential vanilloid type 1 avidin-biotin complex immunohistochemistry techniques were performed and both methods used point to the same results. Cannabinoid type 1/transient receptor potential vanilloid type 1 expression was observed in the hippocampus, basal ganglia, thalamus, hypothalamus, cerebral peduncle, pontine nuclei, periaqueductal gray matter, cerebellar cortex and dentate cerebellar nucleus. In particular, in the hippocampus, cannabinoid type 1/transient receptor potential vanilloid type 1 expression was detected on cell bodies of many pyramidal neurons throughout the CA1-CA3 subfields and in the molecular layer of dentate gyrus. In the cerebellar cortex, expression of cannabinoid type 1/transient receptor potential vanilloid type 1 receptors was found surrounding soma and axons of the vast majority of Purkinje cell bodies, whose cytoplasm was found unstained for both receptors. Cannabinoid type 1 and transient receptor potential vanilloid type 1 immunoreactivity was also detected in: a) the globus pallidus and substantia nigra, in which some intensely transient receptor potential vanilloid type 1 immunopositive cell bodies were found in dense and fine cannabinoid type 1/transient receptor potential vanilloid type 1 positive and cannabinoid type 1 positive nerve fiber meshworks, respectively; b) the cytoplasm of thalamic and hypothalamic neurons; and c) some neurons of the ventral periaqueductal gray. These data support the hypothesis of a functional relationship between the two receptor types in the CNS.